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(54) Title: DATA CARRIER AVmi OPTTCVVLLY VARIABIJE COLOUR 
(54) Bez^dinung: DATENTTtAGER MIT OFITSCH VARIABLBR FARBE 
(57) Abstract 

TK* «,«i5r.^«oT. r^iAM to a data carrier with an optically variable element. The optically variable dement comprises an infonnation 
^Uu^^Tt^^^^^^^^^^fon^^^^^-^^ » Wlied in . «lour which con«sJ. ^* *e da«i earner «k1 is covered 
owS ST ^tial^^able layer at leasi in areas, the opticafly variable Uq«r bemg nansparen. to hght. 

(57) Zusn mmenfassung 

nte Anmeldune betrifft einen Datenoager mit eiuem opdseh variaWen Ekanent. Das optisch variable Hemem bestebt aus einw 
i„f«™^fln^ eto^ o^d^ S>te^Schid>t Die Infonnafion ist in einer zum Datentrager konttastierendea Faibe aulgebiacht und wud 
^^iT^^S^^S^t^^^^^^ Teilb«eichen Oberfedo. wobei die opti«h variable Schicht lich«lun:Wassig i«. 
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A rtata carrier v,ith optically variable color _ 



This InvfiRClon relates to a data carrier, in particular 
a paper of value, identity card or the like, which is pro- 
vided with an optically variable security element having op- 
tically variasle pigments without, or with only weak, body 

color of their own. 

Thero hav* been manifold efforts lately to nark data 
carriers a.nd protect thesr. from falsification or forgery. In 
peiLiculor the improvae quality of phOtOCOpiers has caused 
optically variable elements Ly be increasingly applied to se- 
curity documents vhoae optically variable etfect: is noL re- 
producible by copying machines. 

For p-xaap^e it la knowu from EP 0 317 514 Al to apply to 
a document a Isyer with iridescent substances whiai conveys a 
different color effect at different viewing angles. It is in 
particular proposed that the iridescent substance ae applied- 
flkt to a subjacent, blacfc, all-over layer J In a rcrther 
working step the thus produced iridescent surface can be 
overlaid with informeticn by overprinting this surface. 

EF C 43S 029 A3 furthermore discloses Che use of iiquid- 
crystai polymers as optically variable elements wh«r«by a 
color tilting effect arises upon a change or viewing or 
lighting cngle. This effect is based sui^stantleliy on the 
helical strucr.iire of the liquid-crystcl phase, which can be 
fixed by crosslinking in polynvers and furtheracre aajuated 
vie external conditions, such as niechanical prstrc&tmant . 
This also Eialces It possible to selectively adjust t.he color 

tone of i.5ie color change. 

The problem of the Inventica is to propose a data car- 
rier, and* a method for producing it, which has a novel opUi- 
effect and thus increased protection froia forgery. 
This problem iS solved by t-he features cf the character- 
Zing parts cf the independent claims. 

Sevslopnicnts are stated ir. the subordinate claims. 
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The invention is based on the idea o.f Urst utoviding 
the cocunent uich inforroacion contrasting with the data car- 
rier, such as a finely structured print. One thftn provides 
this information with an opt i rally variable effect by apply- 
ina a transparent layer haviiig an optically variable effect 
over at least a partial area c£ the information. One can use 
in particular transparent optically variable layers having 
optically variable pigments without, or with only slight, 
body colcr of their own. One can furthermore use Other txans- 
pixren:! coticaily variable layers." such as interference layer 
strnr-f..,r«s or cpclcally variable foils such as liquid-crystal 
•silicone uolvTRer foile- 

The lay*r having an optically variable effect can be ap- 
plied according to the invention by coating, transfer print- 
ing, ox.other r^annar of application, applying a foil or im- 
printing. The invention will b« described by way of eJtampXft 
using i:aprlntiny, but the abovcaentioned other technKlues can 
also be used analogously fnr applying the optically variable 
layer. 

When conventicnai coloring pigraent? are used to apply 
s*:rMCZUtc^ prints to « d/ite carrier, the inventive method of- 
fers^tha cossiblUty of providing this information with an 
optic*.lly' variable effect. Tor this purpose the Information 
is provided flat at Least in partiei areas with a transpar- 
pnr. optically variable layer having e.g. a.-v npr.ically vari- 
able pigment without, or with only 5; light, bod v color of z=s 
ow-- The lack of eody colcr m Uie optically variabio pxo- 
r..nr.s malces these pigments especially effect,v« at the places 
w.here the firs' ink is located on the daca ca^^ier as a 
structured background. In coatrast, the optically variable 
e^'ect is not, or only hardly, visible at t.ie places where no 
background urint is present. When the abuvemencioned opti- 
cally v^^r.able plciaenLs are used in inks, the widrh or t^ne- 
necs of the producible structures is Minited and is consid 
e-Gb-y c-eater than the line thicknesses achievable with con 
-..ntionll picrr.e.its. since the optically variable pigaencs are 
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much iatcffei- than conven.tior.al pigments so r.nac one cannot 
produce information as a high-resolution structure by di- 
rectly printing the pigments. Furthermore the size of the op- 
timally variable pigments makes them unprintable by screen 
printing as of a certain nesh width of "the screen, so that 
this technique caimct be used to produce a high-resolution 
structure an>-vay. It is therefore to be regariec as a par- 
ticular advantage of the inventive aethod that this technique 
can now be used to provide even high-resolution structures 
with an cpcicaliy variable effect "wheh Che hiyh-resolution 
=tru^tures pr« printed with the first ink and then covered 
with the ink containing the optically variable pigment. 

?h« invo.-^cion accordingly achieves the advantage of pro- 
viding tne document with a high- resolution fine structure 
which fui.cher^.or« ha« o previously unknown optically variable 
effect for the viewer. The inventive procedure offers the 
further advantage that U« focrrvation of the fine structure is 
decoupled from the formation of the optically variable ef- 
fect, so that th« pigments optimized for che case cf applica- 
tion can be used for the particular desired effect. 

Further advantages a-nd developments can fee found in the 
subordinate claims and in t.he following figures, whose repre- 
sentation is not true to scale for =larity'R sake. 
Fig. i shows an inventive aacd carriei, 
rig. 2 shows an inventive optically va=-iabis security 

elenent. 

Fig. 3 shews S further emtoOClmeut of the inventive opci- 

cally variable security element. 

Fig. 4 shows an embodiment of the inventive cpUicaliy 

variable security element. 

Fig. 5 shows an embodiment of the invenrive cpclcally 

variable security element, 

rig. B .snows an enbodiiuent of the inventive optically 

variable security element. 

Fig. -i shows an einbortiir.er.t of the inventive optically 

variable security elenient. 
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-Fiq. e shows an inventive optically variable security 
element by txiinsniitted light, 

rig. 9 shows an embodiment of the inventive optically 
variable security element. 

rig. 1 shows inventive data carrier 1, in Che present 
case e bank nete, with security eiemeiit 2 applied thereto. 
Security eiement 2 is positioned et a suitable place on Che 
data carrier so that ite optical effect leads zo ea^iy test- 
cibility of th« d^ta carrier, on the one hand/ and prevents 
attftmpts at rcrQery, in particular with colcr copying ma- 
L:hiiit=3/ on the other hand. 

Fig. 2 shows an enlarged derail of inventive daca car- 
rier 1 m the area of the optically variable element, opti- 
mally variable clen^ont 2 consists of a print of lines 3 in a 
color ccntr^isring with the date carrier. The print can be tor 
example a line, high resolution line pattern. Over lines 3 
the substance with the nptically variable pigments is applied 
in area 4. Suitable inks are in particular ones which contain 
optically variable pigments and are printed flat- Outsiide 
printed lines 3 the optically variable picrrver.ts in area 4 are 
not. or only extremely weakly, recognizable beceu.^e or their 
lack of body color. On lines 3, however, the opLic&lly vari- 
able pigments ar« fully effective so that the high-resolution 
printed pattern is overlaid with an optically variable effect 
which can be clearly recogni zp.n solely in Uie areas of the 
printed pattern. The selection of inks for printing lines 3 
on Che data carrier is subject only to thP. rescrlccion tnat 
these inks must be suitable tor producing the structure, 
which dftpftnds essentially on the desired line finenRss. with 
regard tc che coloring, lines 3 of the structure can be 
adapted to the particular requirements. However it has turned 
out that particuierly dcirk colors make superjacent tiat print 
4 of the optically variable pigments especially effective. 
Furthermore high-re.sniution structure 3 can vary in color 
and/or m the particular color tones- This .eads tc different 
effects of the superjacent opt i rally variable pigments in 



CA 02238743 1998-05-27 



22^Wl. -»c)& 17: 17 »^LUWJ<ER SCmiTT-WILSOM HIRSCH OE tJQSdS S. SO^-dS 



4. on. ccr. th». produce effects, such a «.t..n color 
.....e a= .Kists e.,. iu e halftone Ima^e. transfer then, 

to the .Mperjacent layer cont,lnl^9 optically v.rv.Dle p.,- 

"""xn such cases It ia f.voraMe to ove.print line. . m 
.H.ir entirety with an ink containing optically variable px9- 
lenta. aa aho«. in n,. Z. Thia »a..s it possible to trana.er 
mencs, = ^ the Dlcture, loco, character 

the total informaciou content of the pic— 

c! th. l«e produced .y the struCurin, of the tirst prin. to 
7m optical cfficcy cf the superjacent optically variable 

"Icn. If the structure of fne first ink ia oesioneo ac- 
pigrccnc. it tne - , . is tn's possible to 

«-Hinclv e a. OS * halftone iioegc, -« tnus po»» 
cordxnglV. e.g. * .nfarmat^cn of the halftone Jm- 

rra-sform th© halftone iniAge anforma . o.. 

craaisrorm t.i« riifr^rentlv iridescent pic- 

^» i-to olccure iaf ormatio.-. with alf-eLent-jr 
age x..to pictur ^ overprinr with r.oloriug pigments 

ture values through the tlac overp.-n 

without, or with only ^Ugh-^ ^°<iy 9^^^^ "^^^"^ 
l id: c e«ect of the prime, optically vari^le pigment 
" determine, .y .he r-ticula. subjacent color v.lue ano/or 
'i-;te'-3^ty value of the high-resolutior. sttocturc. 
i,ite.-3--/ forgery results <t first 

Adr.itiontl protection from .oryery _ ^ 

. ^ -iTucture. AS iradicated by Fxg. 

^■^i^r ■» is a high-resolutloii swructutc 

print - IS a hig designed in such a 

.i irvcntive data cairl«r i can o • ==•" ^ 

structure already present on 
wav that a high-resolution Line 5Cr>.c „,riable 
.n'e d«te carrier is used lor producing nne 

hic*>-resoluuion prxnted lines 5, 
element. One rara overprmu hxg-. resox t- 

pre executed for example guilloch«. or hlQn- 
wnich are «xec.teo ^^.^^ optically varl- 

resolution Unos of a P^-^*^^; ' ^..^ace 4 

,ble coloring pl.«enta at least ^ ^ geometric 

constituted by the o-^P^-^^!-;;^;/,:;:; S produce an 

Shape or characters so .h. ce ^^^^ 
cctically variable print wiv.r. a ^1-— "9 



ovP.rprinL 4 . optically variable 

rig. £ show.«? data ca.^ie. v _ _ _^ 

i 3 aoai 

i ir. are 

caily variable pigments applied tlsT 



rid 5 shows aat<i wt*.**'*- _ - . 
^' : . ct.uct,:re 3 again printed on and ^.c-^.b-y 

:ecurity eieraer.w .t.act.r ^.^.^ 

o- rlqh resolution is covertsu ir. are- c y a 
°- ^ . . tlat. Within area < there is 
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further ir.f ormstior. 6 which is represented in the present 
cs.se by the letter "A". This information can be produced In 
eurrace 4 for example by emtoossing or printing. For ©inbossing 
one can use conventional steel greyure printing methods with 
or without ink. For printing the information it is possible 
to produce the infomvation clearly against an iridescent 
backgroond by seiQCting the ink ao that it completely covers 
the OFCicallY variable background. However the ink of print 6 
can also be ©elected from the group of transparent or trans- 
lucent colors, so that optically variable background 4 is re- 
cainec in Ll.t: os-ec of Inforn*!: ion 6 but modified in coropari- 
son with its ironediate surroundings. 

Tiq. b snows a further exaa^le of inventive data carrier 
1 to Which optically variable, elexent 2 is applied. Lines li 
cf the first ink again present, which can be sin<jie- or mul- 
ticolored, are covered by several single areas 7/ 6' 3 
10. Single "areas l to 10 are produced by printing an ink con- 
taining an optically variable pigment, the pigments again be- 
ing recognirable in the areas where tor exa»pl« hich - 
resolution structure 3 extends thereunder. Individual areas 7 
to IC can contain different optically variable pigacnLs in ^ 
this eiRtoodi:uent and thus each produce a different iopression 
on the viewer. This makes it possible for optical W variable 
areas 7 to 10 to carry an information ccr.rent themselves, 
which consists in the siitplesr case of a certain color se- 
quence. This information content is then infiuenc«e. or actu- 
ally made visible, by the particular structure of the first 
print located under the optically variabl* colors. 

The inventive optically variable eienent can also be 
coratoined with the back of the docapenc, as shown in Fig. T, 
so that complete informetion only appears by transmittRCi 
light. For this purpose optically variable ftiemer.t 2 is ap 
plied to data carrier 1, a structured print again being first 
apolied CO the data carrier in a first ink of any desired 
kind. This is printed flat with the opt -rally variable color 
in area 4, which is executed ss the letter "C in the present 
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case. Within area 4 elements 11/ 12, 13 are Incorporated by 
embCGsing or printing in such a way us to be recognizable by 
reflected The back of the document is printed or em- 

bossed in exact register in the area of optically variable 
eicment 2 in such a way that two elements 14 and 15 are fur- 
thermore recognizable by transmitted light, which yield uotal 
inf oraitttion together with elements 11* 12 and 13 when the 
document is viewed hy transmitted light. 

The particular yroperty of the viewing angle-dependent/ 
odQcoIIv variable color overprints can also be used advanta- 
geously in co?nhi n/iticn With further security elements. For 
example the iiwentive security element can be linked with e 
cowbinetion o£ ar, ©mhossed structure with an embossed line 
pattern as Vrnown basically froia CA 1 019 012 to form a tlotal 
element which ha© fully novel properties. 

Fig- 8 shows a preferred embodimeat in this connection . 
optically variable element 2 applied to data carrier l con-. 
Slsta of several components. Lines 16 of a first high- 
resolution structure are first priiited. In the area of this^ 
printed structure other lines 17 of a second hi gn-resolution 
structure are then princed wh.ir.h di lifer from uh** first in 
their color, shopp or the direction of the printed lines, 
second applied high-resolution strvicture 17 forms a rirst 
p&rt of infornation incorporated in the optically variable 
element, in the following case the bottom part of hhe numeral 
"10". A further surface area of the optically variable ele- 
ment is formed by the corohinatlon oZ an embossing and a line 
pattern 5S hasically known from CA 1 C19 012. lines being 
printed -hich are recognizable differently m area 16 when 
viewed at different viewing angles because of an additionally 
applied smbcsslnq. Unembossed area 19 is cov<?.rcci all over 
with a substance, in particular an inX, which again hac; an 
optically variable pigment without/ or with only W6a:<, body 
color of its own. Lines 16 and 17 of the opr.icaily varieble 
element thus have a viewing angle-Cependent color effect. 
Part 19 of the optically variable clement contains the par- 
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tlal informacion 3upplen.cr.tinc print n, which Is applied-in 
exact register anc js clearly visible only at certain viewing 
anglAS because o? the eaOsossing and the line pattern. Thus 
poitidl ir.forn>ation n is visible at all viewing angles, but 
a different color effect is produced depending on the viewing 
angle. Part 18 of the octically variable security element 
contains the supplementary partial information, which is 
clearly visibl« only when the data carrier is tilted. 

FlC. 9 shews a further exoi^xple of an inventive data car- 
rier'. A high-resolution portrait consisting of fine lines 20 
lI first prinr.ed on data carrier l by steel grovure printing. 
TO produce wbe inventive effect one overlays this steel gra- 
^re portrait completely or partly with the identic*! picture 
in ccar-«r resolution, for cxen..ple ir. broader lines 21, using 
opticdlly v*ri«bl« colors for the seconrt picture so thaL the 
high-resolution steel engraving has an optically variable ef- 
fect associeted therewith. Along with overprinting the high-, 
resolution steel engraving flat with optically variable col- 
ors, the latrer techni<iue provides the possibility of associ- 
ating an optically variable iir.prcssion with the steel en- 
graved portrait despite the use of less optically variable , 
colors . 

The preceding examples sho- thet the emfaodiitents based 
on the idea of the invention lead to e creat nuniber of spe- 
cific design pcsslbiiicles. These can in cum -lao be com- 
bined with one another or with other Vnr.wn optical security 
elements for data carriers. To produce the first structured 
print one car. apply c suitable ink. It is furthermorP. possi- 
ble to produce a structure by removing certain partial *rees 
from a flat orinf.. One can do so using etching techniques, on 
one hand, buL also other methods, for example the. laser abla- 
tion method. Producing the str-.i.-.ture wl-h the help of * laser 
can ^.iso be regarded as printing in this conte.-tt. In all pre- 
cedinc- «.U:^dinents the print can be of hir;^^ resolution, sia- 
glc- or nulticolored and with diCtereni. color tones in each 
case, in especially advantageous embodiments the structure is 
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produced as a line pattern, dot pattern, halfcoiiK image or 
the like. 

In the ai>ov€rnentio:ied embodiment £ it has furthermore 
Curned cut that the brilliance of the ppticelly variable ef- 
fecc can be incr^iaaed further by smoothing the bacicground be- 
fore or after applying the optically variable cclor=>. 

The hlgh-rcsolotion £.S.r\« structure car: also be applied 
as £1 so-called "negative structure", a fine line structure 
being proaucea by gaps in an cthor--ri!?o all-over orlnt, 
whereby one can produce not only straight lines but also 
other ones, tor example yuillocheo ox micreprinrs ox aiphanu 
mp.ric characLers, which are then overprinred flat with the 
optically variable colors, ior overpxincing zhc fino line 
structure onfi can use optically variable colors which contain, 
one. several and/or diff«renu optically variable pignventc, 
for exaiaple liquid-crystal silicone polyiaerc or iridescent ^ 
pigments. Obviously ic is also possible t,o provide the color 
contaiuing the optically variable plgmenLii, and/or the color 
of the fine strur.rure background, with luminescent, magnetic, 
condur.clve or other feature pigments . 

To attain particular effects one can aiac coordinate the 
color used to produce the structure with the color of the op- 
tically variable pigments applied thereto, so that the color 
of the cptically variable eieinent and the color of the back- 
ground are rhe same at certain viewing angles. The optically 
variable substance or color, which is applied so as to over- 
lap in an area of the structure, contains cptically variable 
pigments having no, or only slight, body color of their own, 
such a5 in particular interference layer piciaents or pigments 
produced on the basis or liquid-cryatal pclyir.ers. They can be 
printed cn the particular struccures produced by the firat 
ink in auch a way s£ tc cover rhe:n all over, even overlap 
them or cove'" only a part of the structure in certain shapes, 
characters or catterna. 

Furtherxcre the inventive rtiethoc is ncz restricted r.c 
producing tne optically variable ele"*ent directly on the data 
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-ccrrier. Instead it is also possible to produce the optically 
v;,ria-Dle ele.-nent on separate carrier and then transfer the 
^l.™ent to the data carrier using one of the known transfer 
ir^ethods- The optically variable ele.-nent can thereby also be 
realized as a printed optically variable foil, in particular 
one provided with a fine line print. 
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^-i.r in particular paper of value, iden- 
A doca carrier, .n pa. ,3,,^^ optically 

Cicy card or tne -xJce. ' i^,,. 

•.v,n« securir.y elemenc ha^o-ng at i-ca- f 
varxabi« se<="' ^ transparsnc, opclc^lly 

of inror..at.on ano on .triable pig- 

^^oia "-aver concainlnq optica--:/ 

thJ ••nfo.cnation b«ing represenced 1.. - 



color- 



n,encs, the -n^o.m and the optically 



aroa« over the information, 

. J <^ that rnft inrortnaclon U- 

cucically variable plan.«ncs. 



* finc- 

n Che 



Taore gape . 

3. ^ne daca t^J^^;, or.a.ion has a uniCoxnn 

characterized in that c.c 
color «.na ^Liarr. color tone . 

^ . TKo daca ca.ri.r of Claln .^^3 different 

characterized in cnat che >.n_o 
colore ax^d/ojr color tcnes . 

claracterlxed in t.--c tne 

part dark, in particular blac^- 
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The data carrier of any of c'aisis 1, 

conc.ins interference 3 .yer ptgmenc. p.gmenca 
Produced on Che basis of liquid- cry ct:.l polymers - 



I 



10 



15 



25 



30 
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TKe d^ta carrier of m.y of cla^ma ^^rcrait 

characcerized in th^t.^hP- infor^acxon ^ 

a picture moclC. a logo, a character or a c.xt . 

is applied fla-. in a geo«et-_c enac. 



of 



character - 



^-f-zi iAT of claim 8, 

0. The eta ^"'^ ootic^ily variable lay«r 

Characterized xn that the --presents infor- 

ie o^/erT=rinr.«d with a prxnc which rcp.esen 
ratio:.." i.. particular a character, picture or .o... 

,0 XO. .ne data — J^^^^ opcSc.lIy 

.»vcr. -..cH can -''.j:::: ",^:! ::- 

opr.ically variable plomcnt are dx^po^e-- 
formation. 

^ar- ier of sny of claims X, 
11. The oata car.^er y ^a^iabie elecneac 

characcerized in th-t the OP^--*"^ _ ^^^^ 
ie combined with a prin. or. cne of th 

the ootioally varlabJR element in 

mcnt by transmittftd lignC. 



T-re data carrdP.r of any Of claia»s , .v-^ 
. .., i« that the infornar-lcr. and/or the 
character^xoc; j.« cnav 

optically variable layer -re printeo. 
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1 p-i.* ,-A^T-'e- in particular 

o paper or • ..^nv variable eecurity ele- 

nrovided wich an opLi-ually van 
,3 P^^J'-'* least one. piece at tr.formaCioa eno 

5 menc having at least - . ^y^^ containing 

traneparenc. optically varxab -ye 

^. variable oigroenlvs , tne in.w»i.i» 

a. -a.^ ^ pa«..i .rc« =v„ ... 

ation, ^ ^-r-ian is produced on 

chara«er.ze.> ... ch.. f 7/:::. is 

tnc da.a — - «ocicai=Y variab3e. pistnents . 

not obtainable with the opcxca— y 

p:""r-"Ov.l = P=i« or colo. application. 

™" -"ai .ea.. «ic« =ne .,iP . 

- ^ in p<> T-hicuXaX' 

6 ?«pcr o- _,:c-^ly vstriabl* aecn-ricy ele- 

iS wroviuc oie-e of infcrmAtxon and 

„ent h=,vi„s " °- conralning 

one .ranapar^nc. opc.o.lW 

^•^^TTv va^isLbl^*- oigtnencs. cne ^i*-^- 
30 : ''.r r coU. =«n.r.«ing wi.h the daca 

posed ac le-^t xn pa*rtxal -reas 

. • tvat the in£orrr.ac:.nn is first 

apolisd to a separate came, t— ■ 
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au-^iosi S. 13/' as 



- 4 



J •<c>a<;r pare wich che 

maL^a" is then coverec oC ^eassr. ... p 

optically variable laye^. -"^^ 
■,U-no a finencoc or line width thar is HOC c^^L.xn- 
i^ll. lith tne opcidly vaxi.bie piocr.enta, ana th.t: 
uhi. security clement produced on Che carrier 
i: ...an^ferred co che data carrier using a transfer 

method. _ • .... 

1, AT Optically vari.bl« security element h>.ving ac 
t;..; one Piece of iufor..cion ^nd one cr.n.parenn. 
-".ca>W variable l^yer concaininc, optically 
variable pigmencs, tUe xr.forma.^on ---^J^P 

a color contrasting with the caca ca.xxei ana the 
;:c:cally vari..le layer being diepo«ed a. , .a.c .n 
-.^--•aT areas over the information, ^ .. 

' o; l"ne w5.th Chat is noc obtainable with che 



ness 

oprcically ^^ariable pigmence 
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^j-wi*. security e3.«mer.t. of claim 18, 
TVa. ouLically variaoie eecuii«-y 

T..e u^Li^ax y optically variable; secvx- 

characcerizec la Chat cn^ «pw- j 

xicy element is disposed on a nransfer band. 
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